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In the past 10 years loss of human life due to

earthquakes was around 73,000/per year
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Japan
New Zealand
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Eastern Sichuan, China
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Design according to old practice
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Damage in the joints
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Strengthening Programme
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Analytical Model in Drain 3dx
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Analytical Model in Drain 3dx
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Nonlinear Dynamic Analysis
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Evaluation of FRP Strengthening
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Evaluation of FRP Strengthening

Pushover curve

DI = 100 - (Tsec — JLinitial )
T100 — Tinitial

=
Roof displacement

Global Damage Index (Dl)
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Evaluation of FRP Strengthening
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Post Tension Metal Straps (PTMS)
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Strapping device used in the Axial Compressive Tests
packaging industry (Moghaddam et. al.)
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Efficiency of the PTMS technique

(a) 2
1 75 | Enhancement of strength
1.5 1
g 1.25 - Improvmg of stress-strain
- characteristics
= 1-
8 0.75 ‘\
[T . ] 1R —
A\ — C|ear spacing=0
05 - +_\ ¥ — —clear spacing=16 mm\ E_nhfinc_ement of energy
LYo -c:ear spacing=32 mm dissipation and hence,
0.25 1 . = = = :clear spacing=48 mm .
Control member ductility
U | I II|I |
0 0.005 0.01 0.015 0.02
Axial strain

Iman Hajirasouliha

International Workshop, 8-9 February 2012, Istanbul



The University of

Nottingham

s Strengthening Using PTMS r

=

Strengthening of RC elements

PTMS for strengthening of Columns PTMS for strengthening of Beams
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Efficient and simple !

Strengthening Using PTMS r
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Efficiency for connections

Beam Tip-Displacemend {mm)

=100 S0 =G

Iman Hajirasouliha
International Workshop, 8-9 February 2012, Istanbul



Strengthening Using PTMS

The University of

Nottingham

I

Confinement model

Confined concrete strength

Strain at peak stress
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Aims and Objectives

* Investigate the vulnerability of substandard RC structures and
contribute towards the development of appropriate assessment
techniques.

BANDIT (SERIES project) I

 Evaluate the efficiency of different strengthening configurations (pre-
damage condition) using Post-tensioned Metal Strapping (PTMS)
technique and develop cost efficient rehabilitation strategies (post-
damage condition).

 Test the effect of different deficient anchorage arrangements on the
seismic behaviour of low- strength RC beam-column joints.
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A substandard RC frame is designed to suffer from low strength concrete and
poor detailing in joints and columns
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Table 1. Mix design for low-strength concrete according to ACI procedure

Required average compressive strength at 28 days | 15 MPa
Slump required 75 to 100 mm
Nomunal maximum size of coarse aggregate 20 mm
Dry rodded mass of coarse aggregate 1600 kg/m’
Fineness modulus of fine aggregate 2.6

Bulk specific gravity of coarse and fine aggregate 2.6

W/C ratio 0.82
Mixing water quantity 240 kg/nr’
Cement content 293 kg.-"m}
Dry bulk volume of coarse aggregate 0.66
Coarse aggregate content 1056 kg/m’
Umit weight of concrete 2355 kg/m’
Fine aggregate content 766 kg/m’
Results

Cement 293 kg/nr
Fine aggregate 766 kg/m’
Coarse aggregate 1056 kg/m’
Added water 240 kg,-"m}
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PTMS Detailing
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Location of acceleration transducers (left) and displacement transducers (right)
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Expected Results

- Acquire a better understanding on the

BANDIT (SERIES project) r

seismic behaviour of typical

substandard RC structures.

« Develop cost efficient rehabilitation
strategies for seismic strengthening of
poor quality beam-column joints using
PTMS.

- Develop design guidelines for
assessment and seismic strengthening

of substandard building structures.
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